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The femoral-based endowedge technique to
increase juxtarenal seal and correct graft tilt
David J. Minion, MD, and Eleftherios S. Xenos, MD, Lexington, Ky
The endowedge technique refers to the use of balloons to align the scallops of the Gore Excluder endoprosthesis (W. L.
Gore and Associates, Flagstaff, Ariz) to the renal artery to increase juxtarenal seal during endovascular repair of
aneurysms with challenging anatomy. With the availability of a reconstrainable deployment system, this now can be
performed without the use of brachial access. In addition, the femoral approach facilitates the use of the balloon as a
fulcrum to correct unfavorable graft tilt. ( J Vasc Surg 2012;55:1522-5.)
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2Endovascular aneurysm repair (EVAR) has become a
popular treatment for abdominal aortic aneurysms because
of the decreased morbidity and early mortality associated
with this method compared with open repair.1–3 Short-
term and long-term success with this technique requires the
achievement of a secure seal at the proximal and distal
attachment sites.
We have previously reported the endowedge technique
to achieve up to 4 mm of additional seal in patients with a
short proximal neck.4 The technique involves the use of
balloons in the renal arteries to align the top of a scalloped
endograft around the renal arteries. Until recently, one of
the disadvantages of the technique was the need for bra-
chial access. However, the release of a new reconstrainable
deployment system for the Excluder endoprosthesis (W. L.
Gore and Associates, Flagstaff, Ariz) allows the maneuver
to be performed through a femoral approach.
TECHNIQUE
An Excluder with the C3 delivery system (W. L. Gore
and Associates) is positioned to the level of the renal
arteries and the first stage is deployed. The gate is then
cannulated from the contralateral femoral access, fol-
lowed by one or both renal arteries. A balloon sized to
the diameter of the renal artery is advanced into the renal
artery and inflated. For added stability, we prefer to use a
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1522alloon on a 0.035-inch platform. Our wire of choice is
Rosen wire (Cook, Bloomington, Ind). In cases of
ignificant angulation, a guiding catheter or angled
heath may facilitate balloon tracking.
The Excluder is then reconstrained and advanced against
he balloon(s). Once engaged against the balloon(s), the graft
s reopened (Fig 1). The balloon(s) are then deflated. Close
ttention should be paid to any movement of the scallops
uring deflation of the balloon(s), indicating partial misalign-
ent of the scallops. The maneuver can be repeated if the
osition is unsatisfactory. As an alternative, a stent can be
laced in the renal artery if the only concern is partial coverage
f the artery by a scallop. Renal stents have rarely been neces-
ary in our experience, however, and should not be placed
ntil aortic seal is confirmed because they can interfere with
ubsequent aortic angioplasty.
Once satisfactory position of the endoprosthesis is
chieved, the reconstraining loop is released, the ipsilateral
imb deployed, and the procedure completed in standard
ashion.
ISCUSSION
For EVAR, seal is defined as the apposition of the
ndoprosthesis against the vessel wall to exclude aortic
ressure from the aneurysm. Loss of seal is a type I endoleak
nd failure of EVAR. The security of the seal can be
ompromised by pathology in the aortic neck, such as
alcified plaque or thrombus, but is primarily determined
y the length of apposition of the endoprosthesis to the
ortic wall. Strategies that have been proposed to increase
eal in patients with inadequate neck include branched
rafts, parallel endografts, fenestrations, and scallops.5,6 Of
hese, scallops are the least complicated.
The endowedge is a simple method to take advantage of
he scallops of the Excluder endoprosthesis that are part of the
3-, 26-, and 28.5-mm grafts. The maneuver can achieve up
o 4 mm of additional juxtarenal seal (Fig 2). In a patient with
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Volume 55, Number 5 Minion and Xenos 1523a 12-mm neck, that equates to a 33% increase in seal. This
increase brings the total seal to 16 mm, which is more in line
with the manufacture’s instructions for use. Recent large-scale
data have highlighted the importance of adequate seal in
EVAR for long-term durability, even with newer grafts.7
The addition of the C3 delivery system allows the
maneuver to now be performed through a femoral ap-
proach. This approach has other advantages besides the
Fig 1. The femoral-based endowedge technique in a
Excluder endoprosthesis with the C3 delivery system is de
is cannulated through the gate from the contralateral
reconstrained. C, The graft is then advanced proximall
between two of the scallops of the graft.
Fig 2. A postoperative three-dimensional reconstruction (left an-
terior oblique view) illustrates the alignment of the scallops around
a left renal stent to achieve an additional 4 mm of juxtarenal seal
using the endowedge technique. LRA, Left renal artery; SMA,
superior mesenteric artery.obvious elimination of any potential morbidity from bra- thial access. First, the endowedge can now be used as a
ailout maneuver (as opposed to only a primary strategy).
n other words, one does not have to commit to the
aneuver in cases where the adequacy of the proximal neck
s borderline. In such cases, the endograft can be deployed
ush to the renal arteries initially to determine if seal can be
chieved with standard placement. If an intraoperative en-
oleak is found, the renal arteries can then be cannulated
nd the graft repositioned more aggressively with balloons
n place to protect the renal arteries.
The other advantage has to deal with graft tilt.
nfavorable graft tilt is a subject that has received little
ttention but can be an important contributor to failure
n patients with angulated anatomy or asymmetric ori-
ins of the renal arteries. In such cases, the femoral
ndowedge can be used as a fulcrum to correct graft tilt
nd achieve additional seal through better alignment
ith the flow lumen (Fig 3). Our previous experience
ith using a brachial-based endowedge to affect graft tilt
s that its effectiveness can be limited by the endopros-
hesis riding up the balloon. The femoral-based en-
owedge avoids this potential problem.
One disadvantage to this approach is that the C3 deliv-
ry system does not reconstrain the entire device, only the
op portion. Therefore, advancing the graft proximally can
e more difficult than when performing a brachial-based
ndowedge. Some difficulty can be encountered if the graft
atches on pathology such as calcified irregular plaque or
eversed taper. However, the most difficulty in our experi-
nce has been with angulated anatomy because the forces
hat are attempting to advance the graft are mostly coupled
o the ipsilateral limb where it remains securely attached to
t with a previously placed left renal stent. A, A Gore
d initially just distal to the renal stent.B, The renal stent
ral access and a balloon is inflated while the graft is
inst the balloon and reopened with the stent wedgedpatien
ploye
femo
y agahe catheter. In these cases, the choice of which femoral
d aorta.
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Usually, one side will require the graft to negotiate a double
curve or S shape, and the opposite side will require an
extended curve or C shape (Fig 4). It is important to choose
the side associated with the C shape because the vectors of
force from advancing the graft are directed around the
outer curve throughout its course. In contrast, the vectors
of force on the S-shaped side will be directed into the side of
the second of the two curves that need to be negotiated
along that route.
Another theoretic disadvantage of this technique is
that it requires crossing the reconstraining mechanism
with a wire to attain access to the renal arteries, which
could potentially lead to the entanglement of the cross-
ing wire. We believe that this is unlikely to occur because
the mechanism is situated on the outer surface of the
endograft for the most part. However, a small counter-
loop wraps around the deployment catheter within the
lumen of the graft; therefore, in cases of very angulated
anatomy, the deployment catheter can be pulled into the
central lumen of the graft by the stiff wire that it was
introduced along, resulting in tenting and exposure of
the reconstraining mechanism in the process. If this
occurs, it should be easily recognized because the graft
will remain partially constrained. In such cases, it may be
safer to cross the constraining mechanism with a pigtail
catheter to avoid entanglement.
CONCLUSIONS
We present a method to use a balloon in one or both
renal arteries to achieve additional juxtarenal seal from a
Fig 3. The femoral-based endowedge technique is used
phy demonstrates unfavorable graft tilt after initial deploy
deployed at the level of the lowest (ie, right) renal artery,
along the outer curvature distal to the opposite renal
cannulated through the gate from the contralateral f
reconstrained. C, The graft is then advanced proximally
Follow-up angiography demonstrates correction of the
additional seal along the outer curvature of the angulateto correct unfavorable graft tilt. A, Intraoperative angiogra-
ment in angulated anatomy. Note that although the graft was
there is bird-beaking and a substantial amount of unused neck
artery. B, To correct the graft tilt, the right renal artery is
emoral access and a balloon is inflated while the graft is
while using the balloon as a fulcrum and then reopened. D,
unfavorable graft tilt and bird-beaking with attainment offemoral approach using the Excluder endoprosthesis with gig 4. In angulated anatomy, the side of femoral access can affect
he “pushablity” of the partially reconstrained endograft. A, On
ne side, the graft will have to negotiate a double curve, or S shape,
nd the vector of force will be directed into the side of the second
urve, decreasing the “pushability” of the graft. B, On the other
ide, the graft will have to negotiate an extended curve, or C shape,
nd the vector of force will be directed along the outside of the
urvature throughout its length, improving the ability to affect
raft tilt.
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in cases of marginal neck length or to correct unfavorable
tilt. Our early experience with this technique has generally
been favorable, but there can be difficulties advancing the
graft upward, especially when attempting to negotiate mul-
tiple curves in angulated anatomy.
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